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This is a Live Virtual Class

e \Voice in Computer -
no phone needed -
headphones helpful

e New to GoToWebinar? Here's the basics
e All arein listen

the Menubar
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Obijectives

Understand the roles & importance of the Weather Spotter

Describe your community’s severe weather threats

Provide accurate and timely reports of severe weather

Properly define a severe thunderstorm and basic thunderstorm structure
|dentify cloud types and features of thunderstorms.

Learn how to prepare and be safe during severe weather

Concentration on Thunderstorms and Severe Weather Risk Awareness
Now let’s look back to last year...



June 24, 2020 - Severe Thunderstorm Event
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May 30, 2020 - Severe Thunderstorm Event

Ritzville

Suncrest

CasSme e PR S

Pullman
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May 2, 2020 - Thunderstorm & Dust Event

North of Tri Cities Pullman
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To our current Weather Spotters....

Eyes and Ears of the
National Weather Service
with a count of over 1200

across the Inland NW!




National Weather Service (NWS)

*Part of the Federal Government — Dept of Commerce
*Responsible for all weather/water Watches & Warnings
126 offices across the country
*Work with local agencies
*Observe & Forecast

«“Behind the Scenes”
*Decision Support
*Preparedness & Education

Issue Weather and Water watches/warnings
for the protection of life and property.
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NWS Spokane Forecast and Warning Area

- Includes 2 states
NWS Weather Forecast Offices ..
Your resource for weather forecasts and official warnings ] 1 3 cou ntIeS In eaSte m WA

e 8 counties in north Idaho
Elevations range
e 9500+ ft in the north Cascades
e 170 ft along the mid Columbia River
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NWS Observations & Tools




Doppler Weather Radar

Hail

Rain

Radar beam

VCP12 Coverage
4,000 ft above ground level*
6,000 ft above ground level
10,000 ftabove ground level*

\ S B, Beam Blockage
i\p - Undercutting distant storms
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Radiosondes

Temperature

= Jwice a day; every day
= 92 Upper Air sites across the U.S.
* About 100,000 ft (~19 miles) high
One hour and 45 minutes flight
L ATter the balloon pops, a parachute opens and it falls
back to the earth

': Less than 20% are recovered and mailed back
‘= Radiosonde chart gives a profile of temperature,

dewpoint, winds through a column of the atmosphere

Where to find this chart online?
http Ilweather rap.ucar. edulu pp er@tx qnf
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Weather Satellites

GOES 17 - 16 different channels
IR, Water Vapor & Visible

New images every 5 minutes

Aids in early detection
Thunderstorms & Wildfires

/ 7
4 %
M’:::‘GM’M‘W/' \.7."/ — Advanced Baseline Imager (ABI)
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Surface Observations & Web Cams

Automated
Surface

Station
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Supercomputers & Resolution Models
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We need weather spotters! Why?

T 5 e Limitations to radar, satellite, and surface observations
SRR e Receive Ground Truth on events
L o e Fill in the “holes” not seen by observations
; / e Understand the many micro-climates in the region
. e Goal - maximize Warning effectiveness and lead times
(R e Add Credlblllty to NWS Warnings - Leads to Public Action!
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#1 Poll Question

Why are weather spotters important?




Weather Hazards Change with the Seasons

ihu.f
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Terrain Makes ALL the Difference

Precipitation

(inches)

Mlo-10
B 10- 20
B 20 - 30
[ 30 - 40
[]40-50
[]s0-60

] 70

170 -80
[J80-100
[]100-120
] 120 - 140
[ 140 - 160
[ 160 - 180
I 180 - 200
I 200 - 250
I ore than 250
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What’s in a Spotter Report?

g Inland Northwest
‘@f Weather Spotter
—— Checklist SKYWARN
Strong Winds: 4 monoamage (ssmpn severe)
Hall: +34° in diameter (1° severe)

Heavy Rain: +12-m 1neor 1 in 12 s

Flooding: any king

Mixed Precipitation: rreezing rain or sieet
SNOW: 2" below 3K 1 (valleys) or +6° abv 3K 1t (mins)
Travel Problems: aue to weamer
Damage, Injury or Loss of life: anr
Excessive Heat: any

Excessive Cold: any

* Specifics...Tell us the story!
e Who...What...and Where Spotter ID & Location
* When the event began and/or ended
* Estimate of wind speed and/or hail size

» Damage and injury reports

* Ifunsure - report your uncertainty

* Include reports while traveling & any delayed or second

hand reports




#2 Poll Question

What types of severe or hazardous weather do we NOT
experience in the Inland NW?




How Spotters Report - Easiest Phone Call

S
.............

o~

When:
Time of
the event

1-800- What:

483-4532 S
Witnessed




How Spotters Report — Just as easy
Online Reports www.weather.gov/Spokane

‘@' Storm Reports

[
> B

Social Media

Report Type -> Details -> Location -> Review and Send

’ Please select a report type v ‘

Weather Table Forecasts Climate Graphics Fire Weather Aviation Weather

‘ » Next ‘

Privacy policy for weather reports

) w— e

Weekly Briefing Hourly Forecasts rought Informati imate Submit 3 Storm Report View Storm Reports

SFHERIGC ADMIN



Share weather data - Social Media

Twitter Facebook f

o @NWSSquane e NWS Spokane

o #Hwawx & #Hidwx e Send reports & pictures
e Share reports & pictures ¢ Monitored 24/7

e Monitored 24/7




Share weather data - mPING

e Smartphone App > _
e Available on I0S and Android | e o e
e Reports sent to NWS § T/ S Rm;;:mm;;

e Reports are anonymous O , " Ny

e Crowdsourcing S 4.5 . Akl

e \ery easy to use . ngz

e https://mping.nssl.noaa.gov 1Nl -

Submit Report i

° 7 s View Reponts




Share weather data - Email Photos

nws.spokane@noaa.gov

If ARES/RACES Hams, relay report to your central collection po
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Examples of Spotter Reports
Good Spotter Report  Needs Improvement

Hi there, how are you doing? Who is this? ... Well hi

Steve! I'm a spotter in Okanogan County. | see lightning
to the north and it rained here a little bit ago. The news
is saying it's much worse to the south. Are we going to
get another thunderstorm? ... How long is it supposed

This is Tom Smith, Spotter Spokane #25 calling from my
home on the South Hill. There is currently large hail
falling. | measured one stone and it’s about the size of a
quarter. |t began about 30 minutes ago.

NARONAL
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Keep in Mind - We may contact you

As a registered weather spotter, you'll share your phone number
with the NWS.

If we see severe or hazardous weather near your location....

We will likely try to call and get information on whatyou are
experiencing (ground truth) based on whatis seenon radar

L 6 & . LR
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Emails are Important

Besides a phone number, it's important to keep emails current.

You will likely be notified the day before/day of by email when there is
a WIDESPREAD Severe Weather Risk/Thunderstorm Outbreak

We send periodic emails to alert you of the quarterly newsletter and
upcoming training opportunities.

YOUR NATIONAL WEATHER SERVICE SPOXANE QUARTERLY REPORT

The Weather Watcher

of the Inland Northwest

www.weather.gov/Spokane

EANNER OF ARG

AAAAAAAAAAAAAAA
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#3 Poll question

What would be your preferred way to send reports to the
NWS?




-

Thunderstorm Hazards

Moisture

Lift

Instability

Vertical Wind Shear

www. weather gov/Spokane



Ingredient #1: Moisture

Forms the clouds and precipitation
associated with thunderstorms

Primary Sources: Pacific Ocean

Occasionally: Gulf of California/Mexico
during Monsoon Season

Monitor with satellite, upper level
soundings and surface observations

Terms: Precipitable Water, Dewpoint,
Relative Humidity




Ingredient #2: Instability

How the atmosphere naturally mixes

Unstable: warm moist air near the ground
with cold air above

Stable: cold air at the surface and warm air -&am, ' T .-?':”-";'
above

Monitor with upper level soundings and
surface observations

Terms: CAPE, Lifted Index, Lapse Rates

NEUTRAL




Ingredient #3: Lifting Mechanism

Something to force the air upward in the
atmosphere.

Mountains/Terrain: air forced up a slope

Cold Front: air is forced up by a frontal
boundary

Monitor with satellite, radar, upper level
soundings and surface observations

Terms: vertical velocity, vorticity, fronts
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Winds / Vents
Height / Hauteur (}m) i Speed / Vitesse
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S-L-I-M — Basic Thunderstorm Elements

Changing wind
speed and direction
with height

Helps storms
become better
organized,
increasing severity
and longevity

Common ahead of
or along a front

instabilty

Mechanism to
force air upwards

Creates a focus for
where storms can
develop

Cold Front, Warm
Front, Leftover
storm boundary,
Lake Breeze

“Energy” for
thunderstorms

Ability for air to rise
or sink as storms
develop

Warm surface, cool
upper levels (cools
at a very fast rate
as you go up)

Obviously!

Needed to produce
clouds and storms

Use Dew Point




Stages of a Thunderstorm




Thunderstorm Basics

Downdraft Updraft

e “Back” side of storm
e Cumulus tower
e Rainfree Base

Thunderstorms west of Rathdrum Mountain — August 10, 2019

HERIG ADMINISTE




What is a Severe Thunderstorm?

Hail > 1” in diameter Tornado

e Less than 10% of all thunderstorms are Severe
e Though Lightning is ALWAYS extremely dangerous,
the amount of lightning does not make a storm SEVERE.




Local Severe Weather Climatology

W lon W Scvere

BY YEAR

More wind reports than hail or tornadoes
Most active years: 2012, 2014 and 1997
Keep in mind, the radar was installed 1995

e
e

ERE—

r—

===

———
—

[ —
——
e

(
nas=
e
]
w—
—
re—
Y
_——
rem——

.
———
oo
remea
—

(

(
———
—

e —————
——
e
e

e

r————
e

[y
e——
—
———
——
.

—
er——



More Local Severe Weather Climatology

BY MONTH BY TIME OF DAY

‘Peak month for Damaging Winds/Hail -~ July Most active mid afternoon to mid evening
Peak month for Tornadoes — May L?SS actlv.e in the morning |
Had severe reports in Nov and Jan Still get wind reports late at night

fLLL%edeﬂfJHJ

Time (PST)




#4 Poll Question

What would be a good ingredient for thunderstorm
development?




Types of Thunderstorms

Single Cell Supercell

-




Single Cell Thunderstorm

-~ -~ Mostly Non-Severe
Life Cycle of < 30 minutes
May Contain Small Hail

& Gusty Winds



https://docs.google.com/file/d/1tfynduaiPzK5lpzZ-P9bs3A0mYv-Xy0C/preview

Heavy Rain

Report heavy downpours or long periods of steady rain
Give specific locations - streets and creeks

0.50”+ in 1 hour - convective
e 1.0”in12 hours or 1.5”+ in 24 hours - stratiform

WEATEER

FHERIGC ADMINISTRA



Flooding and Flash Flooding

Rising water on rivers, streams & low lying areas
Give specific locations of streams & streets




Mud and Debris Flows

Water-saturated rock, mud and debris moving down a slope

Give specific locations, roadways or intersections

Post-fire Floods




Multicell Thunderstorms

~ Overall Severe Weather
Threat Level: |

Low -
windll SR |

wail N -j!

Heavy | pe—
. [- | « Flash flooding due to slow
' ' movement

| « Downbursts, straight-line winds,
small-med sized hail, lightning


https://docs.google.com/file/d/1_d_IHenNi24s1bRFlwjS92TvxYOyOcM3/preview

Downburst & Straight Line Winds

Microburst: affecting an Macroburst: winds extending : - :
area less than 2.5 miles in excess of 2.5 miles Evaporatlve COOImg causes the air

across. across. parcels to become heavy/more dense.




Dust Storms

Prolonged dry spell + strong winds + plowed fields
Sudden reduction in visibility

Give locations of roads and intersections

Also called Haboobs

Harrington - Aug 2014 '

Harrington - Aug 2014

ONAL WEATHER SERVICE =
NAL WEATHER SERVICEN
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H ai I Hail Size CompaﬁSéChé#
e Strong updraft keeps chunks of ice aloft 3 /
e Circulated within a storm and collects
layers of water and freezes
Can fall to the ground at > 100 mph
Severe hail > 1” diameter
e Always report the largest Hailstone you
see in the pile.

Hail Formation
Hail now too

large to hold in
cloud: falling to Hail growing in circulating

July 201680400 *Bl| g convection curents

downdrau gh( /

O 0 o

O o Freezing Level

l. Rain drops being sucke

*into the updraught




Supercell Thunderstorms
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Supercell Thunderstorm Clues

Overshooting top

Anvil

Super cell

n"..

{ ~ L

1 "~ Cumulonimbus 4 Virga
‘ MeSOC‘iC\One .~ (rain that
“

clouds
evaporates

before it hits
the ground)

‘- u E:'.,..Downdraft

Downdraft {

Direction "‘Upraf Hail Rain
an ; \

of storm Tornado —— ® .
— . 3 \
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Overshooting Tops

Cauliflower shaped towers

Mesocyclone or Wall Cloud

Kamiah, ID July 2016
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CIOUd Types Mammatus clouds

Scud clouds - ragged Cumulus

Towering Cumulus
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Tornado Typical Inland NW Tornado

Less than 5 minutes on the ground
100 yards in diameter

Ya mile track

Max wind speeds of 85-115 mph
Mostly EFO to EF1

A violently rotating column of
air, attached to a
thunderstorm and touching
the ground.

Mold - July 2016 Spokane - July 2016
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How are tornadoes measured?

The Enhanced Fujita Scale

S EF-Scale| Speed

—




Inland NW Tornado Stats ~ 64 reports
(1936-2016)

Tornadoes by time of day Tornadoes by month Tornadaoes by rating

Total number of| Total number of tornadoes by RATING from 1936 to

Total number of tornadoes by time ¢




Tornado Tracks, 1950-
2017

Find address or place »
Show Touchdown

Points

Filter by Magnitude:

F/EF 0
F/EF 1
F/EF 2 v
F/EF 3
F/EF 4 "
F/EF 5 <

74

Filter by Year Range: Werate hee

(1950 v| through [2017 v vV

= L4
Filter by Month:

| All Months v | o

\f
Filter by Casualties:

(] Injuries > 0 -
== v
[ | Fatalities > 0

https://mrcc.illinois.edu/gismaps/cntytorn.htm#
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What about Funnel Clouds & Dust Devils?

LR AT ?_-_
Funnel clouds stay aloft attached to storm cloud -r&?P”"ma" oy

Dust devils start at the ground and extend upward
Tornadoes extend from storm cloud to the ground

In doubt, check for cloud cover and debris on ground
Take a picture and share!

Stateline - June 2016



#5 Poll Question

|dentify this cloud.




Stay Informed

National Storm Prediction Center
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Stay Informed

Do you have the time?

e Many weather products use the
UTC/GMT/Z time zone

o UTC=PDT+7 or PST +8
o 10:00 AM PDT is 17:00 UTC
o 10:00 AM PST is 18:00 UTC

e 00z and 12z are common times for
models, weather balloons and
other important weather
information

00z = evening

12z = morning

24 hour clock is used for UTC/Z
Based off the lines of longitude

0 degrees = Greenwich, England



Stay Informed
NWS Spokane Web Page

NATlONAL WEATHER SERVICE Click a location below for detailed lor::ast,

Sandpaint e There are no watches,
* warnings, or advisories at
. “;i;‘jiggf;‘;’-;ous News Headlines . _ s time
—“] T ‘ = Spring 2021 Virtual Weather Spotter Training - Register Here!
L20] . NOAA Weather Radio Technical Issues - Degraded service at Mt Spokane transmitter
« Weather Watcher Quarterly Newsletter - Spring 2021

winthecp
.

HOME FORECAST PAST WEATHER SAFETY INFORMATION EDUCATION SEARCH ABOUT

wenatches

Mose's Lakg
Flensburg Fitville

i ool NWS Forecast Office Spokane, WA Spokane, WA

v v > Spokane. WA (orofino

Sawon
walla walla
L2 \ Grangevile
Curmrent Hazards  Cumrent Conditions Radar Forecasts Rivers and Lakes Climate and Past Weather  Local Programs Vo it \ .

Last Map Update: Mon, Apr. 5, 2021 at 10:44:15 am PDT

Text Product Selector (Selected product opens in cu
[Latest Text Products Issued by OTX

Forecast Di Graphical Forecasts

Sunny
High: 59°F

Tonight

Weather Table Forecasts Climate Graphics Fire Weather Aviation Weather

Mostly Clear )
Low: 33°F High40°s
-50°s

Weekly Briefing Hourly Forecasts Drought Climate Submit 3 Storm Report View Storm Reports
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Stay Informed
NWS Spokane Web Page  www.weather.gov/Spokane

3 g) NATIONAL WEATHER SERVICE
HOME FORECAST PAST WEATHER SAFETY INFORMATION EDUCATION NEWS SEARCH 7 ABOUT I m p O rta nt N WS p rod u CtS to fo I | OW

News Headlines
« Spring 2021 Virtu

e Hazardous Weather Outlook

Spokane, Y\{A

(HWO)
o Daily updates on weather hazards 1-7
days out

e Forecast Computer Models
o HRRR, GFS, ECMWF
e Radar Data

TUE WED  THU : e River and Lake - forecasts
-0 (‘Lq (%_,, @

High50°s 50° s ngh40 s
-60°s 60°s low 60°s -50°s

hTIﬂNAL DG GNIG AND J\TMOSF‘HEH]G ADI!'[NIGTRATIDN _



Stay Informed
NWS Spokane Web Page

Important NWS products to follow

e Area Forecast Discussion (AFD)
o Forecasters thinking/confidence

Radar images

Satellite Images

Current Observations
Submit a Spotter Reports
View Storm Reports

www.weather.qgov/Spokane




Basic Radar Interpretation Updated Radar Map

Local Radar - Select Site

Doppler Weather Radar

e radar product

Super Resolution Base Reflectivity
Super Resolution Base Velocity
Dual-Pol Precipitation Type
Dual-Pol Differential Reflectivity

High Resolution Echo Tops

One Hour Precipitation Accumulation

Storm Relative Motion
Digital Storm Total
Storm Total Precipitation

Base Velocity

Composite Reflectivity

High Resolution VIL

Al

NATIQHAL DGEANIC AND ATHOS;HEH!O-RDIlHNISTHATID-N



Radar Products - Reflectivity

Raw measure of how reflective
targets within the beam are -
typically (BUT NOT ALWAYYS)

indicates precipitation intensity
Measured in dbZ

“Base” or “Tilt X” = One Slice
“Composite” = Worst of all Slices

%1| Reflectivity (dBZ)

¥ | Small Particles Big Particles
Light Rain, Dust, Bugs Hail, Big Rain Drops

e& NAg@NAR T E MY ERISERYICE
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Radar Products - Velocity

Speed and direction of targets - rain,
snow, hail, debris or other biological
particles. Measured in knots.

Reds = outbound motion
Green = inbound motion

“Base” = ground relative motion

Good for straight line winds
“Storm Relative” = storm motion removed
Good for rotation in storms

L P

% gisl (Velocity (kts)

B speed Moving Away from Radar

_— Speed Moving Toward Radar

g ‘:nkunngan

-30

~——
S

-40




Radar Products - Precipitation

Radar estimate of precipitation reaching
the ground. This can be overestimated
from hail contamination

Hourly - 1 hour precipitation
Storm Total - total precipitation through
the storm

45
)

-1 kotx
1.3in 86nn@308 kotx
LEREE o e

LOGatBiash f oot
Local CWA Flood
kotx 3hr precip Fri 04:01Z 17-jun-

64 Time: (FFHVRNLB 445M of 504M ([
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Radar Products - More Products SRS acke

[CJHeavy rain
MEig drops
M Biologicals
BAP/Clutte:

EUnknown
e Precipitation Type CIW show
o Estimate of type of precipitation g
e Echo Tops e
o Estimate of height above ground of "‘L,A : :
the 18 dBz echo or storm top &' g
e \ertically Integrated Liquid - VIL .
o Estimate of the liquid water content e N
- hail size e
ol




Cold Air Funnels - May 2020 Pullman

e No reports of damage or touchdowns
e Additional reports in Ritzville & Columbia Basin
e \Weather pattern - upper level trough




May 2015

* kotx 4.3 Storm Rel Vel 8bit (kts) Tue 23:492



#6 Poll question

What are some useful radar products?




Close Enough to Hear Thunder,-

Lig htn i n g Close Enough to be Struck!

e Lightning can strike as far as 10 miles from the thunderstorm.
e More than 50% of lightning deaths occur AFTER the storm has passed

When Thunder Roars, Go Indoors

Seek Safe Shelter indoors - or vehicle if needed
Stay away from windows & doors
Don’t use a corded phone or take a bath/shower

Ritzville - May 2020
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Spotter Safety
Number 1 Threat:

Driving on the highways!

« Spotters are prone to:
— Drive with less than 100% attention
— Drive above the speed limit

Even the most
careful and
conscientious driver

may have problems =~ Drive down rain/hail covered roads
under severe — Make sudden stops and starts without warning
weather conditions — Drive in adverse conditions, i.e. low visibilities,

strong gusty winds etc.

— Distractions due to various in-car devices, i.e.
cell phone, laptop, PDA, GPS, camera etc.




Spotter Safety - Watch for Standing Water on Roads
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*Hydroplaning 1s a serious threat.
*During a storm, water will likely collect along the tire paths.
*If you are hearing water splashing under your car, then you

are on the verge of hydroplaning, if you are not doing so

already.
*Use your headlights.
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Spotter Safety - Watch for Night Spotting

- __: aight pres ecial
s for sptﬁérsang\/:z should
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s after dark.




Spotter Safety - Watch fo_r Storm Damage

):/

Damage paths are full of hazards; downed power lines, jagged
pieces of sheet metal, broken boards, etc.

Avoid such places unless you have been asked to participate with
cleanup or rescue efforts.

Hindering cleanup — too many people in the way.

Folks who have been hit by storm damage tend to be suspicious of
strangers in their area.

Gawkers are usually not appreciated and you could be taken for a
potential looter.




Spotter Safety
Responsible Spottin,

- Effective spotting isia4
learning proces
spotters sho
the latest s




Additional Training

SKYWARN" Spotter
Convective Basics

Spotter Resources
www.weather.gov/

Spokane/Spotter
Resources

JetStream’s Topics



#7 poll question

What would be a SAFE weather spotting scenario?




Seasonal OUtIOOk 2021 January - Mild and Wet in the north

February - Cold and Wet in the south

SO far thIS year' = . March - Seasonal and Dry
wrcc.dr.edu/ April - Dry and near seasonal

Ave. Temperature dep from Ave (deg Percent of Average Precipitation (%)
1/1/2021 - 4/25/2021 « 1/1/2021 = 4/25/2021
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Seasonal Outlook 2021

Mountain Snowpack
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- Drought persists

Intensity and Impacts
Il D3 (Extreme Drought) ) )
Drought remains but improve

None
Il D4 (Exceptional Drought)

DO (Abnormally Dry)
Drought removal likely

A
. . . D1 (Moderate Drought) No Data
S D2 (Severe Drought) A . ' ;
r Drought development likely
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Seasonal Outlook 2021

Wildland Fire Potential

www.nifc.qov

Significant Wildland Fire Potential Outlook
June 2921

Significant Wildland Fire Potential
I Avove Nomal o Geographic Area
Boundary
Below Normal Predictive Services
Area Boundary

— State Border

Above normal significant wildland fire potential indicates a greater than usual likelihood that significant wildland fires will occur.
Significant wildland fires should be expected at typical times and intervals during normal significant wildland fire potential conditions.
Significant wildland fires are still possible but less likely than usual during forecasted below normal periods.
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Puerto Rico™

Map produced by

Predictive Services,

National Interagency Fire Center
Boise, Idaho

Issued April 1, 2021

Next issuance May 1, 2021

Significant Wildland Fire Potential Outlook

- Above Normal

Below Normal

I:] Normal

Significant Wildland Fire Potential

Geographic Area
Boundary
Predictive Services
Area Boundary

— State Border

Above normal significant wildland fire potential indicates a greater than usual likelihood that significant wildland fires will occur.
Significant wildland fires should be expected at typical times and intervals during normal significant wildland fire potential conditions
Significant wildland fires are still possible but less likely than usual during forecasted below normal periods
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Map produced by

Predictive Services,

National Interagency Fire Center
Boise, Idaho

Issued April 1, 2021

Next issuance May 1, 2021
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Seasonal Outlook 2021

8-14 Day Outlook WWW.CpCc.noaa.qov
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Seasonal Outlook 2021

3 Month Outlook WWW.CPC.noaa.qoVv
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| will unmute you - then you unmute yourself to ta

sceive a follow-up email

glster as a weather spotter
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